The base composition in moles percent guanine plus cytosine (%GC) of 
The base composition in moles percent guanine plus cytosine (%GC) of both nuclear and mitochondrial deoxyribonucleic acid (DNA) isolated from the yeastlike and mycelial phases of the dimorphic fungal pathogens Histoplasma capsulatum and Blastomyces dermatitidis was determined by techniques of thermal denaturation and CsCl buoyant density gradient equilibrium centrifugation. The mean observed values for GC content of nuclear DNA from H. cap broth (BBL) with 0.01% added cysteine. Homologous mycelial phase cells were obtained from shaker cultures of Trypticase soy broth maintained at 25 C after seeding with a heavy suspension of yeastlike inocula. After 48 hr of incubation to induce phase transformation, samples (25-ml to 50-ml) were transferred to fresh sterile Trypticase soy broth followed by an additional five days of incubation under continuous agitation. Shaker cultures of mycelial phase Sporotrichum schenckii (ATCC 10212) and Saccharomyces cerevisiae (Red Star) were prepared in a similar manner. All cells were harvested by centrifugation. Yeastlike cell preparations were pretreated with Helix pomatia extract and 0.01 M ,@-mercaptoethanol as described by Berliner and Reca (2) . All cells were washed in saline-ethylenediaminetetraacetate. Following centrifugation, the pellets were exposed in the cold to three 30-sec bursts of sonic energy using a Bronwill Biosonik Im, and extracted by using the techniques of Marmur (12) . Alternately, fungal pellets were ground under liquid nitrogen by the method of Storck, Nobles, and Alexopoulos (17) . The DNA extracts were purified further by incubation with or without 0.24 mg of a-amylase (Sigma type 1-A) to 10 ml of crude DNA extract for 10 min at 25 C, followed by the addition of 50 ;&g of heated ribonuclease (General Biochemicals, 64 Kunitz units/mg), and finally by incubation with 0.1 mg of protease (Sigma type VI) for each milliliter of DNA extract for 15 min at 37 C. The purified DNA extracts were deproteinized at least five times with chloroform-isoamyl alcohol (24:1, v/v), spooled from ethanol, redissolved in 0.015 M saline-0.0015 M citrate buffer, pH 7.0 (0.1 x SSC), and stored at 3 C until use. The 260/280 ratios for these samples were at least 1.84 + 0.02.
All DNA samples were dissolved in 0.1 x SSC. Melting curves were obtained with a Beckman DB-G recording spectrophotometer and a digital thermometer (United Systems Corp., Dayton, Ohio). The temperature (Tm) corresponding to the midpoint of transition from double helix to random coil was determined by the method of Mandel and Marmur (9) , and their equation was used for the conversion of Tm values into moles percent guanine plus cytosine (%GC) content. Salmon sperm DNA (Calbiochem) and Escherichia coli strain B DNA (Sigma) were employed as controls during melting point determinations. The DNA samples prepared from S. schenckii and S. cerevisiae permitted a comparison of %GC content obtained under the conditions employed here with that reported by other workers (4, 15) . The %GC content of the reference samples was determined to be as follows: salmon sperm DNA (43.1%), E. coli DNA (52.3%), S. schenckii (46.5%), and S. cerevisiae (40.9%). All DNA samples from H. capsulatum gave monophasic absorbance-temperature denaturation profiles. However, the melting curves for the Blastomyces DNA indicated a bimodality in thermal denaturation profile. Alternately, the method of Meselson, Stahl, and Vinograd (13) was used for the determination of the buoyant density of the Blastomyces DNA. The conversion into %GC was calculated by the method of Schildkraut, Marmur, and Doty (14) . Mficrococcus lysodeikticus DNA was used as a reference. All DNA buoyant densities were related to that of E. coli which was taken to be 1.710 g/cm3 (13) .
RESULTS
The bimodality noted for the thermal denaturation curves of the Blastomyces DNA thermal denaturation profiles suggested the presence of significant amounts of at least another species of DNA. The microdensitometric tracings shown in Fig. 1A illustrate the centrifugation profile for Blastomyces MP DNA as determined by the CsCl buoyant density technique. Based on the frequency with which mitochondrial DNA (mito-DNA) has been found to be lighter than nuclear DNA (nuc-DNA) in ascomycetous fungi (18) , it is speculated that the second species of DNA observed at a density of 1.692 g/cm3 (band 1) may represent mito-DNA. Table 1 shows the %GC content of the two species of DNA. The %GC content of nuc-DNA from both phases was observed to range from 48.0 to 48.5, while that of the second species of DNA ranged from 33.6 to 34.9. If indeed this second species of DNA observed in the Blastomyces preparations represents mito-DNA, it may then be a reflection of the unusually large numbers of mitochondria seen on electron microscopy of thin sections of this fungus (5) .
The Tm values reported in Table 2 for H. capsulatum DNA represent an average of at least three determinations and were reproducible for a given sample at no more than 0.6 C. A comparison of the GC values obtained for YP and MP preparations of the three unseparated strains and two separated A and B pairs of H. capsulatum suggests a homogeneous group. No marked difference in DNA base composition was observed between the A and B pairs or the unseparated strains, or both, in either their respective YP or MP forms. However, the observed similarity in GC content does not necessarily imply genomic similarity (7). Yeastlike H. capsulatum DNA preparations had a GC content between 45.6 and 49.8 moles %GC with a mean value of 47.5. Homologous MP DNA preparations had a range of 45.4 to 49.8 moles %GC with a mean value of 46.9. Figure 1B illustrates the centrifugation profile of a DNA sample prepared from H. capsulatum (ATCC 12700) using the CsCl buoyant density technique. Similar to that observed for Blastomyces DNA, the presence of a second species of DNA was observed in this preparation at a density of 1.693 and 34.1 (YP). These GC values for nuc-DNA of Histoplasma are in close agreement for those obtained by Tm determinations, and suggest that the second species of DNA represented possibly only a small percentage of the total DNA in those H. capsulatum preparations examined by the latter technique. The difference of 13.3 and 13.9% between the respective GC content of nuc-and the presumed mito-DNA of H. capsulatum and B. dermatitidis approximates the average difference of 15% reported for DNA of certain other ascomycetous fungi (8) . Another type of satellite banding (band 1) was observed in the Histoplasma DNA preparation at a density of 1.683 g/cm3. It is speculated that this satellite band may represent glycogen (11) . It was observed that crude DNA extracts contained a material which was sensitive to a-amylase. Contamination of a DNA preparation by polysaccharide does not appear to be unusual as it has been found in DNA from both plant and animal origin (16) .
DISCUSSION
It has been established that the mean base composition of DNA expressed as the moles %GC is of considerable importance for the identification and classification of bacteria (7). 
